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Seedling Alfalfa Root Research
Katie Reffruschinni, David Robinson and Albert Dobrenz

ABSTRACT

There has been limited research on the rooting patterns of alfalfa. This information would be
important in developing new germplasm sources that are more water efficient, salt tolerant and
drought tolerant. Ten alfalfa varieties were evaluated for possible genetic control of rooting
traits. Seedlings were grown hydroponically in a growth chamber. The cultivars evaluated
showed a significant statistical difference for width of lateral root system and number of lateral
roots. The variation in seedling rooting patterns is sufficient to warrant a selection program for
improved lateral rooting patterns.

INTRODUCTION

Alfalfa is one of Arizona's major crops. Improvements in yield, salt tolerance and drought toleranceare a
major concern to growers in and climates. If lateral rooting traits are genetically controlled, selection for these
traits could help improve water utilization and nutrient uptake, especially in shallow soils.

Field -grown plants exhibit altered rooting patterns due to soil obstructions. A laboratory technique was
evaluated that supports the whole plant without obstruction to the root system. This could allow large -scale
selection for lateral rooting traits of alfalfa under a uniform environment.

MATERIALS AND METHODS

Rooting traits were evaluated on the cultivars U.C. Cargo, Hayden, NK 819, Ladak 65, U.C. Salton, Lew,
Mesa -Sirsa, Lahontan, CUF 101 and Lew V.L.R. (selected for vertical lateral root). Fifteen seeds of each variety
were planted one inch from the edge of a 25 x 40 cm germination paper, rolled, held vertically in a nutrient
solution and placed in an illuminated growth chamber at 250C.

After 15 days, the following measurments were made: 1) length of the tap and lateral roots, 2) number of
lateral roots, 3) distance of the longest lateral root from the seed, 4) length of the lateral root zone and 5) weight of
the roots and shoot.

RESULTS AND DISCUSSION

According to the results of this study, seedling alfalfa, when unimpeded by soil, will have a lateral root
system, on average, about half as wide as long. This ratio could change during other growth stages.
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There were no statistical differences for taproot length, distance of lateral roots from the seed and length of
lateral root zone among the germplasm sources evaluated (Table 1). Two lateral rooting traits, however, did show
significant difference: width of lateral root system and number of ìlateral roots. There was more than a 2.6 -fold
difference between cultivars for both of these root descriptors. No relationship was found, however, between
lateral root number and width.

The average Coefficient of Variation ( %) was calculated for each of the 10 lines for these rooting traits.
Ladak 65 had the highest genetic variabilty (60 %) while Lew had the least variability (25 %). Interestingly, Lew
generally appeared to have the most prolific lateral root production while Ladak 65 had the least.

The laboratory technique used in this study is an effective method to evaluate and eventually select for lateral
rooting characteristics, at least during the seedling stage.

Table 1. Seedling root characteristics of ten alfalfa lines after 15 days of growth.

Length Width Number Distance Length
of of of of of Dry Dry Coeff.

Alfalfa Root Root Lateral Lateral Lateral Shoot Root of
Cultivar System System Roots From Seed Root Zone Weight Weight Variat.

cm cm cm cm mg mg

UC Cargo 13.4 5.6 cd* 8.9abc 1.8 5.9 7 2 59
Hayden 13.8 5.8 bcd 14.4a 3.6 7.0 6 2 51
NK 819 13.7 3.8 d 10.0abc 2.9 7.6 4 48
Ladak 65 12.5 5.2 cd 5.3 c 3.6 3.9 2 60
UC Salton 14.8 8.0abc 7.8 be 4.6 6.0 7 2 45
Lew 13.4 10.Oa 11.1ab 5.5 7.4 7 3 25
Lew VLR 13.6 7.2abcd 9.Oabc 3.7 6.5 5 2 47
Mesa -Sirsa 15.0 6.4abcd 14.3a 2.9 6.0 8 3 39
Lahontan 12.8 9.4aó 1O.8abc 2.8 4.8 6 3 37
CUF 101 12.9 6.0 bcd 12.1ab 3.5 6.5 6 2 35

* Values for varieties followed by the same letter are not significantly different at the .05 level. Analyzed with the
Student- Newman -Keuls test using eight individual plants per cultivar.
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